We report a case of infectious mononucleosis initially presented with lymphoma-like features. Examinations revealed abdominal ascites, splenomegaly, elevated lactic dehydrogenase, extensive lymphadenopathy from neck to the mediastinum, and a high tSF-fluoro-2-deoxy-D-glucose uptake pattern on positron emission tomography scan. The impression of lymphoma could not be ruled out based on the clinical manifestations, most importantly the diffuse necrosis with focal monotonous pattern and a high Ki-67 proliferation index found on pathological examination. Our presentation emphasizes the potential challenge in misdiagnosis of advanced infectious mononucleosis. Knowledge of its unusual clinical features is therefore essential to avoid misdirected interventions when it mimics diseases like lymphoma.
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Case report
A previously healthy 15-year-old boy was referred to our hospital with a one-week history of progressively enlarging cervical masses. Two weeks before this referral, he had visited the local clinic with the chief complaint of a sore throat and received medication for presumed acute pharyngitis. One week later, the child was brought to visit the local clinic doctor again because palpable masses in the neck had gradually enlarged; he was referred for further investigation.
Upon physical examination, unilateral congestion, tonsil enlargement on the left side, and bilateral multiple mild-tender lymphadenopathies were noted, of which the largest, measuring 2.5 em in diameter, was located on the left cervical level II.
There were no significant abnormal findings in the nasopharynx, hypopharynx, or larynx as assessed by nasopharyngoscopy and laryngoscopy. The patient's vital signs on admission were: temperature 38°C, pulse 112 beats/min, blood pressure 135/70 mm Hg, and respiratory rate 18 breaths/min. Laboratory tests showed evident leukocytosis (white blood cell count 22,500/mm 3 ) , lymphocytosis (neutrophil, 31%; lymphocytes, 60%; and monocytes, 8%), elevated hepatocellular enzyme levels (AST: 194, ALT: 354, LDH: 531), and the presence of 33% atypical lymphocytes. EBY serology tests showed elevated IgG anti-viral capsid antigen (YCA) titers, but negative in IgM detection. Chest X-rays revealed infiltration and prominence of the bilateral hilar regions, which are seldom observed in cases of Thus, these ambiguous clinical presentations raised the concern of possible lymphoma. Accordingly, the patient was evaluated by whole-body FDG-PET imaging and cervical node biopsy. The PET showed several enlarged lymph nodes with increased FDG uptake over the bilateral neck (level II-IV), bilateral submandibular, the left supraclavicular and axillary regions ( Fig. 2 ), suggesting a possible lymphoma involvement. Excisional biopsy of the neck nodes exhibited extensive necrosis and an increased Ki-67 proliferative index. Although CD3/CD20 staining revealed mixed T-cell and B-cell infiltration, malignant lymphoma could not be ruled out. To confirm the diagnosis, molecular investigation by PCR was introduced to detect whether there was any monoclonal proliferation similar to lymphoma; the negative PCR result did not support this impression thereafter.
By the sixth week of illness, the patient gradually recovered from his sore throat and general fatigue. The enlarged tonsil and cervical lymphadenopathy diminished. The rechecked white blood cell count was normal (6,900/mm 3 ) . The LDH value decreased to 239, with AST to 21 and ALT to 49. The splenomegaly and ascites also subsided. Diagnosis of infectious mononucleosis was therefore preferred. The patient had an uneventful recovery without any sequelae at his 12-month follow-up visit.
DISCUSSION
Infectious mononucleosis, a generally benign and self-limited disease, is markedly associated with primary EBV infection. Since EBV commonly works as the infectious trigger of hemophagocytic lymphohistiocytosis, infectious mononucleosis characteristically presents as a triad of fever, pharyngitis, and lymphadenopathy, although the typical manifestations are uncommon in children (I). In addition to the classic clinical triad, infectious mononucleosis may have other manifestations, including hepatosplenomegaly, rash and hepatic dysfunction, and hematological or neurological problems. Unusual presentations related to infectious mononucleosis such as ascites, pleural effusion, or bilateral hilar lymphadenopathy increase the complexity of differential diagnosis, and clinicians should be careful in confirming the diagnosis.
EBV-related lymphadenopathy may be generalized or localized but rarely involves the mediastinum, as shown in our case. Actually, EBV infection not only manifests in the upper airway, but also affects the lower respiratory tract, and this should be taken into consideration in differential diagnosis of hilar lymphadenopathy (2) . Due to the overlapping of clinical presentations of infectious mononucleosis and lymphoma, there are some important dilemmas when it comes to confirming a diagnosis of infectious mononucleosis with unusual and advanced presentation. In the literature review, there have been some case reports about mononucleosis mimicking lymphoma (3), or lymphoma that was initially misdiagnosed as mononucleosis (4) . Our case presenting mediastinal lymphadenopathy, ascites, and bilateral hilar infiltration, which is seldom observed in cases of infectious mononucleosis, raised the suspicion of lymphoma. It was found that confirming the diagnosis only by clinical features is an unreliable method, because in our case this would have yielded an incorrect lymphoma diagnosis.
In general, the diagnosis of infectious mononucleosis can be confirmed by the clinical presentation and laboratory findings, e.g., the presence of atypical lymphocytes on a peripheralblood smear and a positive monospot test, which is a form of the heterophile antibody test and relies on the agglutination of horse red blood cells by IgM antibodies in patients' serum to the EBV viral capsid antigen. The monospot test was not ordered in this case because this diagnostic kit has been suspended since 2008 and has been undergoing investigation by the Department of Health in our country. As a policy alternative in most medical centers in our country, serologic tests that detect the levels of serum IgG and IgM antibody to EBV are being substituted for monospot. It is believed that monospot can be negative in the incubation period and early stages of the illness, and furthermore, it may show low sensitivity for patients younger than 12 years of age (1). On the other hand, a positive monospot test cannot thoroughly rule out the possibility of malignant lymphoma, because a positive monospot finding could occur in patients with lymphoma (5) . An elevated serum IgG level or positive IgM antibody to EBV indicates an acute infection that also helps to confirm the diagnosis of infectious mononucleosis (1). Again, positive serologic findings for EBV, such as IgM or IgG antibody, is not only present in patients with mononucleosis, but also sometimes in lymphoma or nasopharyngeal carcinoma (6) . Therefore, physicians often have to face a diagnostic challenge, especially in cases with unusual clinical manifestations.
Positron emission tomography (PET) with "Fsfluoro-z-deoxy-Dcglucose (FOG) has been widely applied in the early detection of malignancy or cancer workup by means of increased FOG uptake of tumor cells through measuring the standard uptake value (SUV). Therefore, FOG-PET has become an alternative imaging method to access lymphoma patients, and may be more accurate than computed tomography (CT) or magnetic resonance imaging in assessing residual disease (7) . Correlations between EBV DNA levels and PET scan results have been studied by Makitie et al. (8) in patients with EBVrelated nasopharyngeal carcinoma. It possesses high sensitivity and is supposed to help differentiate tissue inflammation from malignant disorders. However, patients with infectious mononucleosis may develop severe inflammatory lymphadenopathy; the accumulation of the radiotracer in inflamed or infected tissue may lead to false positive PET results. The limitation and pitfall of using FDG-PET in differentiating infectious mononucleosis from lymphoma is not only shown in our case, but has also been reported in literature (3) . On the other hand, indolent lymphoma may present a mild to moderate increase of FOG uptake, which can also confuse the physicians and mislead them to diagnose inflammatory lymphadenopathy. As a result, although PET is sensitive to malignant disorders, it is more preferable for cancer workup than as a diagnostic tool.
Histopathologically, one of the most complicated tasks is the diagnosis of lymphoma, because it is necessary to exclude several reactive lesions, including Kikuchi lymphadenitis, autoimmune lymphoproliferative syndrome, immunoglobulin G4-related sclerosing disease, and infectious mononucleosis (9) . Under microscopic examination, our case showed diffuse necrosis with focal monotonous pattern in hematoxylin and eosin (H&E) stain. Although immunohistochemical staining revealed mixed T-cell and B-cell infiltration, coexpression of both T and B cell immunomarkers can be encountered in T cell lymphomas (10) . In addition, it is believed that elevated Ki-67 index represents a high growth rate and may indicate an underling malignance, which has been additionally applied in diagnostics and the prognosis of human tumors ( 11) . Therefore, the existence of a high proliferation Ki-67 index associated with the patient's aggressive clinical presentation meant that lymphoma could not be ruled out. The development of polymerase chain reaction (PCR) analysis has allowed the B-cell immunoglobulin and T-cell receptor genes to be investigated in order to assess the clonality and lineage of lymphoid lesions (12) . This often helps to elevate the diagnostic accuracy of malignant lymphoma by determining whether lesions are polyclonal, which is more common in reactive lymphoid hyperplasia, or monoclonal, which suggests neoplasm.
In conclusion, infectious mononucleosis may display a variety of unusual presentations to challenge physicians and pathologists alike. Our case report showed that ascites and mediastinal and hilar lymphadenopathy can accompany infectious mononucleosis as some of its clinical manifestations. Great caution should be used when applying the imaging study of FOG-PET as a diagnostic intervention in cases of infectious mononucleosis; otherwise, one might be easily misled to an incorrect impression. Specific EBV serology and monospot tests help to provide important information. A further PCR-based molecular genetic approach will allow the defect of conventional histopathological interpretation to be overcome and improve the diagnosis. REFERENCES I. Luzuriaga K, Sullivan JL. Infectious mononucleosis.
